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POINT-OF-CARE ULTRASOUND (POCUS) WORKSHOP FOR INTERNAL
MEDICINE RESIDENTS: A PRE/POST-TRAINING ASSESSMENT OF CONFIDENCE
AND KNOWLEDGE
Abraham Lee MS4, Michelle Lopez M.D., Cesar Gutierrez M.D. | UTRGV - Doctor’s Hospital
at Renaissance

Abstract
Across the country, internal medicine residency training programs are having difficulty figuring
out how to optimally implement an effective point-of-care ultrasound training into their
respective curricula. This study aimed to assess whether a week-long training course of didactics,
followed by hands-on practice, improved both the confidence and knowledge skills of internal
medicine residents using point-of-care ultrasound (POCUS). The trainees were asked to
complete pre/post-training surveys, which tested their ability to interpret POCUS images and
also asked them to score their confidence in using POCUS. Results showed a statistically
significant improvement in not only their confidence in using POCUS, but also their knowledge
levels of interpreting POCUS images. There were many limitations to this study including a
small sample size and unusable data due to incomplete surveys. However, we hope this study
exemplifies that a well-implemented POCUS training can potentially encourage trainees
everywhere to confidently incorporate POCUS in their own practices and improve overall patient
care.

Introduction
Across the country, internal medicine residency training programs are having difficulty figuring
out how to optimally implement an effective point-of-care ultrasound training into their
respective curricula. Both the portability and affordability of point-of-care ultrasound (POCUS)
makes this a more and more desirable bedside diagnostic tool for physicians and internists
everywhere.3 Unfortunately, the diagnostic accuracy of POCUS exams is largely dependent on
the sonographer’s ability to acquire reliable results. For this reason, it is critical that POCUS
training be implemented into the curriculum of internal medicine trainees in a manner that
ensures both competency and confidence in handling these devices.3 Based on international
guidelines in regards to the development of ultrasound curricula, the trainee must first learn
foundational ultrasound knowledge and then practice hands-on with clinical decision-making and
image interpretation.3 This study aimed to assess whether a week-long training course of
didactics, followed by hands-on practice, improved both the confidence and knowledge skills of
internal medicine residents using point-of-care ultrasound (POCUS).

Materials/Methods
Internal medicine trainees at a single academic institution in 2020 participated in the study. All
trainees were required to attend a series of 5 separate training courses, each covering specific
topics including a basic overview, cardio, lung, abdomen, and deep vein thrombosis POCUS. In
each course, they received 45 minutes of didactics, followed by 45 minutes of hands-on practice

with the point-of-care ultrasound devices. The trainees were asked to complete a pre-training
survey, which was designed to assess both their confidence and ability to interpret various
POCUS images. The surveys included 16 multiple choice questions in regards to a series of 9
POCUS images, each with a specific abnormality or structure requiring identification. In order to
assess for confidence level, a question was included at the beginning of the survey asking the
resident to rate their level of confidence in POCUS skills from 1 to 5 (1 representing no
confidence at all and 5 representing very confident). At the end of the week-long training course,
the residents were asked to complete the same survey once again to assess for improvements in
both confidence and interpreting ability post-training. Once the pre and post-training surveys
were finally collected, the scores for both confidence and knowledge level were charted. A twosample t-test was then conducted to assess for a statistically significant change or improvement
after the training course. The sample size included 28 residents who completed the pre-training
survey and 17 residents who completed the post-training survey. Due to the unequal number
between pre and post-training survey groups, a paired t-test could not be performed.

Results
In terms of assessing for the confidence level in POCUS skills, the mean score for pre-training
surveys out of 27 residents (1 resident did not answer this question) was 1.741. The mean
confidence score for the post-training survey out of 17 residents was 3.294. A two-sample t-test
was performed using these values as shown in Table 1 and the t critical two-tail score was 2.02
with a p value of 1.66x10^-5 (95% confidence interval), indicating a statistically significant
difference in means between the two sample groups. This shows that there was indeed an
improvement in the confidence level of the trainees in using POCUS after the week-long training
course.
In assessing the knowledge level, the mean score for pre-training surveys out of 28 residents was
0.306. The mean score for post-training surveys was 0.702. A two-sample t-test using these
values as shown in Table 2 revealed a t critical two-tail score of 2.02 with a p value of 2.49x10^9, indicating a statistically significant difference between the means of the two sample groups.
This reveals that there was an overall improvement in POCUS knowledge skills of the trainees
after the week-long training course.

Confidence Level – Two-Sample t-test, Table 1
Variable 1
Mean
Variance
Observations
Pooled Variance
Hypothesized Mean
Difference
df
t Stat
P(T<=t) one-tail

1.740740741
0.891737892
27
1.064633261
0
42
-4.862468869
8.30871E-06

Variable 2
3.294118
1.345588
17

t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

1.681952357
1.66174E-05
2.018081703

Knowledge Level – Two-Sample t-test, Table 2
Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
t Stat
P(T<=t) one-tail
t Critical one-tail
P(T<=t) two-tail
t Critical two-tail

Variable 1
0.30580357
0.0359778
28
0.02959097
0
43
-7.49469214
1.2455E-09
1.6810707
2.4909E-09
2.0166922

Variable 2
0.702206
0.018813
17

Discussion
In 2018, the American College of Physicians (ACP) officially proclaimed the importance of
POCUS skills in the routine practice of internal medicine as well as their intention to establish
official guidelines regarding appropriate POCUS training.1 POCUS has exemplified its
efficacious role in various clinical applications including its supplemental use for successful
venous access, early identification of hemorrhage, and safe bedside visualization of most parts of
the human body.1 To facilitate further use, internal medicine programs across the country are
implementing POCUS workshops and training courses into their respective curricula. As
expected in this study, a one-week long course did increase the confidence and knowledge level
of POCUS. However, there was no long-term follow-up or additional workshops to reinforce the
gained knowledge. Perhaps mandating a competency-based program as part of the curriculum
could guarantee that trainees demonstrate the skill level and confidence worth of reaching
professional proficiency.3
Though our study showed a statistically significant increase in confidence and knowledge level
of POCUS after a week-long training course, there were some limitations to the study that make
the results difficult to extrapolate generally. One major limitation was the small sample size with
only 28 trainees completing a pre-training survey and 17 completing a post-training survey.
Many decided not to write their names on the surveys to remain anonymous; therefore, we were
unable to track and analyze individual score improvements. Another possible limitation was that
due to the short length of the training course, some trainees may have remembered some of the
questions on the survey and this recall could possibly have skewed their results. Additionally, as

a one-week course, POCUS knowledge, confidence and skills are likely to decline over time
unless reinforced.
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